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cations.    If the £ and rj components of the lines (F'E^) and (E2F) be denoted by 4^, <?2, ^lf ??2, then
^ + ^» = (^ + £2)* -f (^ + ^)».
If at the end of the line (F'E^ the line (E^F"), having the same length and direction as the line (EzF}t be drawn, then the line (F'F"} has the components ^1-\-^2, 'A + 'V ^he intensity J at « -the point P0 is then proportional to the square of the line (F'F"}, which is the geometrical sum of the two lines (F'E^ and (E2F), i.e.
From this it appears that the central line (d — o) is always bright, although it lies farthest inside the geometrical shadow ; for along it the values of vl and v2 are equal and of opposite sign, so that the two points El and E2 in Fig. 67 are symmetrically placed with respect to the origin, and hence the lines F'El and E2F are equal and have the same direction, so that their sum can never be zero. The broader the screen, the smaller is the intensity along the middle line.
If the screen is sufficiently broad so that vl and v2 are large, the points El and E2 lie close to F' and F. The lines (F'E^ and (E2F] are then approximately equal, and complete darkness results, provided (F'E^ and (EZF} are parallel and opposite in direction.
Since, for large values of v^ and vz , the lines (F'E^ and (FE^) are almost perpendicular to the curve in Fig. 67, it follows that if these lines have the same direction, the tangents which are drawn to the curve at El and E2 are approximately parallel to each other; and their positive directions, which are taken in the direction of increasing arc, are opposite. Hence the difference between the angles which the tangents make with the <?-axis, i.e. rl — r2, is an odd multiple of TC, or since,
by(i8), r = — v*, dark fringes occur when
2
-(^2-^22)= ± i, ± 3, ± 5. etc.! to attain this. \ Diffusion of light must always occur, as can be shown from the construction of the Fresnel zones, if the width of the slit S < |/l.
